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U. 8. ARMY CHEMICAL CURPS
FORT DETRICK, FREVERICK, MARYIAND

Bactericidal powers in the serum of healthy and diseased persons.

by E. G. Dresel and W. Keller.

Zeitschrift fuer Hygilene, §7: 151~161 (1922~1923).

In the course of studies of non-specific stdmulant therapy by way of
experimental increass in hemil anthraccocides, Dresel and Freund (1)
demonatrated that normally non-anthracocidal human serum may develop anti-
anthracic powsrs without the involvement of an immune prucess in the usual
sense, - It was found that an incresase in anthracocidal cubstances may be
triggered in rabbit blood by non-specific stimulant therapy &s well as by
pathological conditions or by pregnancy.

It was declded, tharefore; to examine the bactericidal properties of
human serum in connection witn pathologicil conditions, during menstruation
and in the newtom. 48 a sequence to the previous rasport, primary con-
aideration wus given to the reactien to anthrax bacilli; in addition, both
anthrax and typhus bacilll were used in a rnumber of serum tests; because
Drevsel and Frewid had concluded that the effective substances in humang may
originate in cells other than the blood platelets, 1. e. platelets must not
nccessarily be involved exclusively.

Test procedure,

230 sera of healthy and diseasod persons were examined as follows:
Each serum, never more than 48 hours old, waa distributed or 4 sedimenta-
tion tubes in amounts of 0.5 cc each. A broth dilution of 1:1,000 was
propared from a 24-hour sporslsss, welle—shaken antirax bacillius broin
culture, and one drop thereof was added to every sedimentation tube from
a pipette of equal calibration., The first tube was immsdiately poured
inte an egar plate. the second after 1 hour of incubation at 37°C, the
third afier 4 Licw's, the fourth after 6 hours. Four sedimentation tubes
per test furnished the control; they contained 0.5 cc broth and 1 drep of
the anthrax dilution and were converted to agar plates after 1, 4 and 6
hours in the incubator.

The colonies were counted after 24 hours in the incubator. Incuba=~
tion for 48 hours failed to produce a noteworthy increase in colcnies,
causing us to terminate the tests after 24 hours in evsry case.




The anthrax straln utilized, an old collection atrain of the
hygienic institute, was marked from the start by a low tendency to
sporulation; furthermore, the anthrex tlireads were easily disreminated
throughout the broth culture by agitation. When the strain failed to
show characteristic growth on agar control plates after 1% yoara of use
and aluwost dally transfor, i.e. the colonies lacked the delicate marginal
entanglements, a mamber of 3scre were tested with 4 additional, different
anthrax gstrains, Qf these, 2 nlrains had been grown frcm materlial ob-
tained from diseased persons Ja 1912 amd 1914, 2 origimted with Siberian
hirsehalr and Li.dian goat's hair. When all 5 stralne were affected rni-
formly by the ser: the last 100 ser3 were treated with strain III from
S8iberian horsehair. It also shows a slight lag in sporulation and is
pathogenic for rmice. The original strain I has compleiely 1lcat its abllity
to form spores and did not regain it even after a mouse passaze. It killed
a white mouse inoculated at the root of the tall with 1 loopful of an agar
culture after 60 hours, and did 8o even after being excluded from the in-
vastigation owing tc its uncharacteristic growth (%).

It should also bs mentioned that the preparation of broth and egar
usad in the tests were made with horse meai and that the hydrogen ion
ccncentration was tested with the comparatu . accoerding te Michaelis, in
order to secure idontical growth conditions. The anthrax sirains proved
quite eensitive to fluctuutions in pH,

(#) In his paper, Cn the influsnce of intraveuous instillation of
protein substainces on ‘1e bactericides of normal serum, 0. Pfeiler (2)
concludes that his obsurvations of the effect of caseosana on the an-
thracocidal power of ratbit serum disagrees witi tis findings reported by
Dresel and Freund, The fcllowing mist be noted in this connecticn:

1, Our reports do not apply to rabbit serum, which invariably possesses
strong anthracocidal powers, but to the increase in anthracocides in tha
plasme and in the fresh blood extract of rabbits following caseosans in-
Jectic.i and other non-specific stimuli. For this reason alona the results
do not permit comparison. Secondly, the test procedure used by G, Pfeiler
seems questionable to us. His germ seeding figures fluctuate betwean
85,000 and 120,000 germs per oc of sérum, whereag we never exceeded 2,000
germs per % cc, or 4,000 per cc of serum in the case of anthrax bacilli,
Experience teaches that the results of bactericidal tests are ciosely
related to the quantity sowed, since quantitative relatione are involvaed,
Moreover, we consider the technique of plate pouring used by us, invelving
83 it does the counting of g¢ 5, superior in such investigations to the
streaking method used by Pfe! ... The fact that anthrax strain “"Heidelberg",
when used by Pheller, was apathogenlc for mice, can probably Le explained
only by the difference in the nutrients used in cultivation. Dresel and
Yreund.
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In order to avold over-burdening this publication with data,
reference is made to Dresel and Freund's paper, showing detailed data on
p. 327 f£f,, beth negative and positive, Considering the large number of
teated sera, only the germ cornt of the immediate broth control and,
secondlv, the lowest gem count produced by anthrococidal substances, will
be listed here, The symbol 1,000/0 therefore means that the immediate
germ count of the broth culture was 1,000, while the germ cuount in the
sorum tubes sank to Q, either immedlately or after 1, 4 or 6 houra. In
all cases where a complete destiuction of all germs did not cccur, the
sacond figure represents the lowest germ count of the serum agar vlates.
This lowest ccunt was found already after 1 or 4 hours in the majority of
tests, not rarely after 6 hours. In thees casms a imiform decrease was
invariably noted. Wuen the bactericidal powers of the serum ware ox-
hausted after 1 or 4 hours without killing a1l germs, the examination
after 4 or & hours naturally yielded a renewed increasa, although this
inereass regularly was left far behind the incrsase in bacterial growth

in the vontrols. The teots with normal gerum never gave evidence of such
action of weaker anthracccldsc,

Tests with the serum of healthy persons.

In examimtions of serum from man, consideration had to be given to
possible after-effects of wartime typhus and cheolera immunizations,
although this was unlikely after the transpired interval. The sera of 12
clinically healthy nmen without irecent histories of iilness were examincd.
Seven of these had assuredly been inoculated against typhus and cholera
during the war., one had not been immunized, ths rest could give nc reliable
information. The sera of these 12 men contained no traces er only scant
traces of anthracocidal substances. The sera of § youthful women were
similarly constituten, Since Uresel and Freund had neted an increase in
anthracocidal powers in the plasma of rabbits aftsr bleeding, and since in
the meantime anthracocidal elaments hid been demonstrated in the serum of
women during the menses, carc iad to be taken that serum samples of women,
in order to be clawssed as 1ormal, ere not incumbered with historics of
dumunization against typhus and cholera, or had been procured during
manatruation. Four women had not bsen invculated; all & were 2-10 days
short of impending menstruation. All 5 had no or very alight anthraco-
v1dal powers in the blood.

Result: Clinlecally healthy men and women, the latter within the
monstrual intesval, have no or few traces of anthracccidal elements in the
blood. Immunization against typhus and cholera of 3 years standing has
no effect on the formation of anti-anthracic powers.
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Serum of newborn. .~

Since we had demonstrated in the previous report that pregnancy in
the laprt weeks evokes stron< unthraco«ides in the sarum of healthy women,
It seemed promising to exan.ns the serum of newborn for anti-bacterial
powera, Tho serum samples were furnished by the obstetric clinie; the
blood samples were cbtalned there from the umbilical veln during stricture ' o
of the umbilical cord. 22 sera were tested againat anthrax, 16 of thzae '
also against typhus bacilli,

- b

The bactericidal effect against anthrax was: 600/0 - 600/0 - 600/0 ~ =
580/0 - 580/10 - 580/52 -~ 580/0 - 580/C - 350/17 - 350/0 - 35//85 - 350/32 - :

350/70 - 350/53 = 260/0 = 152/0 = 152/6 - 152/1 - 190/0 - 350/18 - 350/8L - ' é

350/0. =

The bactericidal effect against typhues wae: 3,000/0 - 3,000¢,/0 - : b
3,000/25 - 3,000/0 -~ 2,500/0 - 2,500/0 ~ 2,500/11 ~ 3,000/0 - 3,000/50 -
3,000/0; in 6 additionnl cases a very marked decrc2zes was noted aftar tle B
sowing of 3,000 gzrms. : =

Hesult: The serum of newborn ccntains large amountis of bactericidsl : =
subatances against anthrax and typhus bacill’.. -

Serum during menstruation.

1, sera of clinically healthy, ycuthful female persons were tested,
5 of these on the first day of menstruation; 5 on the second, 1 on the
fourth and 3 on the seventh day of monstruation,

The bactericidal effect against anthrax bacitli was: 1lst day: :
500/265 - 500/12 - 500/125 - 960/36 - 350/8; 2d day: 520/16 - 4L0O/0 - - o
400/260 ~ 500/175 - 800/155; Lth day: 980/LOQ; 7th dag: 750/5 - 960/120 - {

630/45.
The sera of 2 wecmen were tested again 3 days prior to the menses and

now did noet contain anti-anthracdc substances. The results of these two £

casas during the menses are underlined,

Result: During menstruaticn, the serum of clinically healthy women
contains large amounts of anti-anthraciec powers, which have disappeared
in the interval shortly befrre menstruation.

Sera of clinically 11} persons,

31 cases of differsnt febrile, acute infectious diseases were
exsmined. Four cases of pneumonia gave: 630/0 - 320/0 - 1,200/0 -
950/170 (10 days after defervescence only 1,200/560); 1 interiobular
exudate: 600/0; 2 cazes of grippe: 500/0 - 750/0; in addition, 3 sera
of patients were tested who had recovered from a severe case of grippe.

:
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Nr. 1 gave 960/0 L weeks after recovery; Nr. 2 750/11 6 weeks arter re-
covery; Nr. 3, 960/500 £ year ufter recovery; 1 case of sepslas: 630/0;

four patieaits with an unexplained ward vpidemic wiiv had been admitted with
another minor allment and suddenly fell 11l for a few days with fever up

to 39.8%°: 620/0 - 340/0 - 3L9/0 - $50/L; 2 casea of scarlet fever: 500/60 -
1,200/0. A third case of scarlet fover had 860/80 during desquamation,

after defervescence. Ona case of pyogenic dermatoais: 850/13. Polyarthritis
rheunatica: 1; 470/0. Lrythema exsud. after joint rheumatism: 1; 260/0;
arthritis gonorrhoici: 2; 880/0 - 1,200/0; the same patient after deferves-
cense 1,200/0, In additiou, ome case without fever: 340/80. Parametritiz:
1; 740/0. Cystitie and pyelitis: 7; 470/0 - 800/30 - 960/15 - 960/3 -

340/0 - 1,000/0 and onc patient whose serum was tested three times in
Intervals of 8 days and & weeks: é’.)’.),’O; 740/0; EM)/O. Inflammatory
processcs following abortus: 2; 800/0 - 31L/0. (Thoso 2 cases and the
following arc not unequivecsl, since preguancy could be a fictor). The

first case involves an induced abortion in the third month, the second, an
ebortion with placental polypus in the 5tb month. The next case, a febrile
bionchiti s, was in the 6th month of gestation: 1,200/15. a pleuritis
exsudativa of unknown etlologv: 1,200/0.

Itesult: 4O sera from acute fahrile diseases revealed very strong
anti-anthraclc substunces,

Jera of tubercular persons,

Three tubercular cases diagnosed clinically and by X-rays, but
without elevated temperatures and without tuberclas bacilli in the sputum,
involving cirrhotic apical and upper-lobar processes, gave the following
serum test results: 269/10 - 800/600 and 860/880. Ths first cass showed
a poor general state of health with low hemoglobin and secondary anemie
symptoms, which probably explain the presence of =nthracocidal substances,

Result: 1In comnection with old, non-febrile, cirrhotic tubercular
processes of the lung, anthrawciddl powers may be absent or present in
smill cmounts only.

In sovsn cases of tubsrcilosis with very low, usually early-worning
temperature elevationa of a few 1/10 degrees above 37°C with nositive
X-ray diagnosis, of which 2 had negative and 5 positive sputa, the scrum
test indicated: 600/400 ~ 340/160 ~ 1,000/220 - 800/250 - 1,200/770 -
800/l - 500/1. Five of these sevan persons were women from which blood
was withdrawn during the menstrual interval. The last two cases with the
huge divergence are not quite clear. The next to last patient had blood
in the stool, but the uestion of inteatinal TB or a fresh ulcus ventriculi
could not be decided. The last patient had had & hemoptysis 4 weeks prior
to withdrawal of bleod.

Result: Open and arrested pulmonary tuberculcesis with slight eleva--
tions in temperature. may evoke a considerable increase in anthracocidal
properties of the serum




In 11 cases of tubsraunloesis, the majority highly febrile, with
positive bacillary tindings in all cases, the secrum test resuited in:
1,200/0 - 1,200/6 - 260/0 - .. /U = 340/0 -~ 1,200/0 - 1,200/l - €00/0 -
560/0 - 500/0 - 1,200/0. These included 4 women whose blood was drawn
during the menstrual interval.

Three of these patients died within ons week after the withdrawdl of
blood, thrée within 14 monthe. A1l 11 casaes were afflicted with saevere
At ewcapiritad tuberculosia. Four of the five stilil alive had only pulmo-
nary invclvemrnt, one had paritonitia exesudiativa tuberzujiosa as a
complicatiom. Section of the deceascd revealed pulmonary and laryngeal
TB in one caze, one case of pulmonury and inteatinal TB, one cadwe of
pulmonary TB and peneral sepsis, ons case of rmilmonary, general glandular
and genital TB, one case of pulmonary and peritoneal TB and one case o:x
pulmopary and miliary TB.

Hesult: The serum of persons with disseminated tuberculosis aid high
fever contailns copious anthracocidal powers. HNo conclusions may bos drawm
a5 yeti concerning the relation between the anthracocidal properties of iaie
gerum and the exient or form of the alsease.

Sera of ayphilitic persous.

The serum test of 7 cases of syphilis without fever and without pre-
ceding anti-syphilitic treatment yieldea: 190/0 - 630/740 ~ 1,100/650 -
620/0 = 3i0/0 ~ 560/0 - 620/60. all 7 cases had positive Wausermann
reactions. Involved were 1 encephalitis luetica, 1 lues larvaia, 1 lues
hereditaria, 1 syphilitic glandular dicease, ] recent infection and 2
patients with heart digseame without previous treatment. Flve treated
cages, 3 of them with mercurial and 2 with salvaraan therapy, pirtly
dating back several years, yielded serum test results of: 600/0 - 620/9 -
340/0 - 1,600/600 ~ 620/120, The Wassermann reaction wds positive in ell
cases, Two cuses of tabee dormalis witii positive Wasserminn, of which the
firat had received combined treatment, in 1914 and in 1921, while the second
had been 111 ard untreated for 1% years, gave 2,000/12 - 1,000/5,

Two cases are particularly noteworthy; one that showed 1,100/650
without treatment and ldlled all 620 anthrax germs 2 hours after a
salvarsan injection following completed mercurial therapy.

Another case of angina luics was tested 3 times, The Wussermann
reaction was questionable. The first serum test ylelded 340/0, the second
after 10 days 860/5, the third after 1) additicnal days 800/300C.

0.3 Neosalvarsan was injecled betrecn the second and third withdrawals of
biood, é daya prior to the last venipuncture.

Resalt: In syphilis, loth untreated and treated, very large amourits
of anthracocidal elements are found in Lie szrum, appdrently subject to
fluctuation when subjected to treatment.
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Anemic 3.

Serum tests of 2 patlents with anaemia perniciosa gave: 1,000/0 -
1,000/0 - ; 4in a cee of leukemia 960/0; {n a casy of pseudolenkcaia 260,/0,
In 7 secondury anemias sequentlal to nlcus vontriculi: 1,000/U - BU/220 -
C60/2h0 = 750/2 - 751/1 - 630/0 ~ 310/0; in one following an ulcus duodeni
320/0. In 4 ceass of curcinomitous cachexia the remults were: 314/0 -
520/0 - 350/0 ~350/15. The serum of & case of pelvic tumor gave 350/79;
in a cvase of sarocoma of the thigh, 350/7. A case of mortus Buntl ashowed

260/70.

Regult: Stroug anthraoocides sre foulsd in anemias and secondary
enemias,

iftheumatic diseases.

In 3 cases ol Jjoint rheumatism with salicylic therapy the serum test
revealed 2,000/0 - 630/1 - 630/1, in 2 cases without therapy: 190/0 - 34C/0.

Hegult: Stropy anuaracoddes ar. found in rheumstic inflammations of
the jolnts withor withut sallicyllc therapy.

Hepati ¢ diseases,

Seven coges of hepatic disease were tested with the following resulte:
Clirrhosis hepatis: 1; 450/1; icterus with dystrophia adiposo-genitalis: 1;
340/7; cholangitis: 1; £60/0; cholecystitis: 1; 314/2; cholelithiasis: 3;
340/0 ~ 560/10 - 525/65.

HResult: anthracocidal substdances appear in the serum in nepatic
diseaces,

Chronic renal affliclions.

Three sera of chrvnic nephritides gave: 1,000/0 - 1,600/700 - 9€9/300.
A case of uremis was tested 4 times. Tie first test pave 880,/26, 5 duys
later 900/23, after 5 additional days 1,100/1,060, 3 dsys later 960/0. The
reason for the nearly negative result of the 3rd sample is not clear.
Perhapes the two large withdrawals of blood preceding were responsible, but
thie would not explain the appearance of strong anthracccides 3 days later.

Result: Anthracocides are present in chronic renmal affections.
Chronic cardiac and vascular diseases.
The exdamimation of the serum in a casa of mitral insufficicncy with
stenosis yielded 4LOU/75; a cass of compensated vitium cordis in connection

with & pulmcnary gunshot wound, 1,000/28; a case of hypertonia with athero-
sclercais, 1,000/1; a pericardiac abuormality withsubfebrile temperaiuras,




260/226; in two cases of atherovsclerosia with negative Wassermann 190/¢C -
2,000/7; in a case of apoplexie with mitral rtenonis anl uegative
¥amaorman, 5560/200; in a case ol dyobacia anglonelerotica, 740/L5; in a
cade of severe misuse of niootine and nicotine poisoning, 340/28.

Hesult: Coplonn anthracocidal mibatances appoar in chrunic cavdiac
and vasacula, diseises,

Chrenlc diceases.

Ti¥r sermm test in 4 case of chronle bronchitis pmdacad 560/30; a
case of chmnic dyeentery with rectal prowths, 1,000/0; in asuclher,
630/22; in & case of exte.-ted lombago afier over-exertion, 192/0; in a
came of traneverse myelitic after panaritium, 530/3; in spondylitis trau-
matica, 1,600/112; in tws ,aravertebral abscesses, 620/20 - 560/15; in
epidid/millis gonorrh. 75%0/336.

Result: dnthracocides in cuplous amounts appear in chronic inflauma-
tory orocesses.

Constitutional diseases.

Serum tests n -« rase of diabetes mellitus with chronle neuriiis and
glngivitls yielded 470/0; in a case o1 dystrophia adijposogenitalis, 740/0;
8 case of thyreoidirm, 1,000/140; a case of censtiiutional eczema with
eosivophilia, 560/230; in Jucken's epilepsy, 1,000/260.

Remilt: Modecute to large amourts of anti-anthracic elemats are
dewonstrable in theserum in difterent constftutional diseases.

Various diseases,

A case of - hronie cephalaea revealed 320/60, & case of chronic
m'aria with pleccytosis and dilatetio cordis, 1,000/690: chronic ischias
urder chinims therapy, 880/155; a case of gaustropizsis, 1,000/21. In
addition, there were three neurasthonics, the first had a shock reaction
with alightly elevated temperatures, the Wassermann was negutiva: 630/80;
the Becona was an lmmoderate sawker and suffered from chronic angina:
560/1; the third faliled to yield a diagioals, his stomach had been evacu-
atud the day before: 1,000/660,

In addition, the sera of three ciinicaily healthy porsons reveusled
strong anthraowcidal propertiea: A physician with & femoral amputation
with extensive musciular destruction at the stump sutfered i the @r:
750/5% 8 wan who had suffered a sever” wi-time gunsiot wound in his lung
and had toen subjected to an abdondnal and appendicular operaiulon a year
ago: 2,00/L; a fewale physician (in her menstrual interval) who hed :
undergore several major venlpunctures for scientific research & vear ago: :

960/175.




Disaprearance of anthracocides.

The anihracoctde induced by syee kind of atimiiue, mich az amta or
chironic infection with ur without “ever, or hemurrhage, or preprancy, or
degencratd va and aszarityine procosses, =eems to disappoar after avatement
of the wtimulus.

an Dndistined febrile dntoction with Tever in excess of 39YC¢ Lil)=d
all u{ the anthrax becilll introduced into the gerum at the height. or the
Tever, wiile 260 of 1,200 germs remdired viable 14 days after defarveacence,
In 2 casoe of pneumcnia et falled to K111 L70 ot 950 sermms At the apex of
fever, S06 of 1,200 perms remadned viable ofter the abatenent ot fever.,

Oa the other hand, an excessive stiaulusg duce fo an secumilation of
morbid procesges in the body ar therapeutic effuvcls, does not seem to
produce the axpected anthracoclde.

The =seruim in a case of prrolciova ancais wille 2,780,000 rved and ©,000
white calls which had been L-alod for 2 moao e vith elrctreferrol and, in
the last two weels Lefore veoipunetuire, dally with 3 X 0,05 arsacetine,
211led Lo shor anthroroeide. ,

The serum of & femile patient with chronic pulmonary tuberculosis,
cholecystitin and cholelithiasis, whcae blood sample wes wiilhdrawn during
the neriod, killed only 10O of 8W anthrax germs introducued.

The cerum of a casde of cevere urrmia with retiiitis did nov containr
anthracocidsal sabstancea

In the case of a female patient with congenital syphilia amd chronic
arthiitis with salicylic therapy in the 9th montha of gestation, 900 of
1,200 anithrax gams intmeduced into the sepmim survived.

“he serum of & case o3 &ngingd luica gave the following result: The
serum of the untreated pati:nt killed 340 anthrax hacilli. Ten deys lator

5 of 860 anthirax gerws survived, after 14 additional days (6 dayse after a
salvarean injeclion of 0.3) 300 of 860 bacilli remained viable.

The serum of a woman with severe diabetes mellitus (4.3% sacch.
acetone and acetic acid f£¢), withdrawn on the mecond day of her menses,
shcwad no anthracocidea.

Action of the serum
against anthrax and typhus bacilli.

Next, tho question was to be clarified whetiwr the buctericidal
elements in the seru of healthiv and sick persons are camsble of kKlling
other bacteris besides anthrax germs.




Fifty sera were tested simultuneously for bacterlicides against
anthrax and typhus bacilld, Included weres the sera of 5 ex-soldiers who
had received repeated ineculatdons of typhus vaccine and thess of & non-
iwminized msn; 21 sera cewe from womon, 9 from these past or short of {
menstruation, apd 12 from women in the first or second day of the mansaes, i
Seven of these 12 sera came from clinically heualthy women. The remaiaing
27 persons were non-ambhulatory patients with ciinleal diagneses. all sera
revealed strong bacterlcidal properties against anthmx., Ninetoen killed
the bacilll completely. Thirty-twc sera kiled the typhus hacilli, -
fluctuating in count botween 1,600 and 6,000; two showsd a vory marked
decrease in the number of typhus bscilli introduced.

Serum from the umbilical vein of 16 newborn was tested agaimt anthrax
and typmus batdlil. As in the case or anthrax bacilli, the 3,000 typhus
bacilli were completely inactlivated in 7 cases; In three cases 11, 25 and
50 typhus gemas survivad; slx cases indicated a very atrong decrsase in
the number of typhus bacilll. .'

One i3 tempted t{o relate this result to other facts discovered so far
in coaneclioa witn the non~specific stimulant effect ln the bodlly fluids
by means of Liclogical, physical and chemical test methods. We deem it

. necsssury, however, tocollect additional evidence before hypotheses based
. on existing resulis are postulated,
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No anthracoeidines are found in the serum of clinically healthy men
and wowen in their menstimal litervel. !

Ths serum of clinically healthy women coihains bactericidal élemmta
against anthrax bacilli during menstration, « sappearing after 14 days, i

The blood ¢f tle umbilica) valn of newborn contains bactericidiness
against anthrax acd typrus bacilld.

Sera of ciinicelly sick persons contain coplous amounts of anthraco-
cldines in febrdile, acute and chronic infectious diseases; in infectious
disasases without fever (chionic tubsrculosis, syphilis, rheumatism); in
di geases of thie bhod; in chronic diseases wlth organic changes, such as
hepatic afflictlions, cardiac and vascular diseases ..d chronic renal

. affectlons; in serious injurles and operations with extensive scarifylng
: processes.

Therapy may increase the formation of anthracocidines, but sxcesaive~
ly l2rgc doges wmay also cawze them to disappaar. The coirnecldence of
differeni, severe orzmic disezses seems to have the sumne effect.(Arndt-
Schuls's 1awT), =-== Fifty sera killed both anthrax and typhus baciiil,/,

Iiterature: (1) Dresel, E.G. and H. Freund, Siudies of non-specific
ptimulant therapy. 2d Report. On the experimentsl increase of antnracocide
in the blood. Aarch,.f.exp.Fathol.urdl Pharmakol, 91, H.6. —= (2) Pfeller, Otto,
On the effect of intravemous instillation of protein mbatances on the
bactericide of' normal serum. Dr.Diss. Munlch 1922, R. Oldunbourg.
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